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(54) COLOR LIQUID CRYSTAL DISPLAY DEVICE AND PRODUCTION THEREOF 

(57)Abstract: 

PURPOSE: To provide a color liquid crystal display 
device provided with the colored pattern of three 
primary colors by thermal transfer system and excellent 
in heat resistance and optical characteristics. 
CONSTITUTION: The color liquid crystal display device 
is constituted of a color filter having a structure 
composed of a black matrix BM formed on a transparent 
substrate, a colored layer FIL colored with at least three 
primary colors and formed by the thermal transfer 
system, a coloring preventive region to fill between the 
colored patterns, a transparent protective film layer 
PSV2 formed further on the colored layer and a 
transparent electrode IT02 formed on the protective 
film layer. The coloring preventive region is constituted 
of an uncolored part FIL(T) of a layer to be colored, the 
protective layers PSV2, PSV3 or a high heat resistant 
black matrix. As a result, the diffusion and sublimation of 
a dye in the colored layer caused by heat, which is the 
conventional problem of the thermal transfer system, is 
prevented and heat resistance is improved. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The color liquid crystal display equipped with the black matrix formed on the 
transparence substrate, the coloring layer colored in the shape of [ in three primary colors ] a 
pattern by the hot printing method, the resist-printing color field filled up with the gap of each of 
said color pattern, the transparent protective coat layer further formed on said coloring layer 
and said resist-printing color field, and the transparent electrode formed on said protective coat 
layer. 

[Claim 2] The color liquid crystal display equipped with the transparent protective coat layer 
which covers the black matrix formed on the transparence substrate, the coloring layer which 
was colored by the hot printing method, and has a gap, and field division was carried out and was 
formed between each pixel or the pattern in three primary colors for every color, and said three- 
primary-colors pattern top, and is filled up with the gap of said three-primary-colors pattern, and 
the transparent electrode formed on said protective coat layer. 

[Claim 3] The color liquid crystal display according to claim 2 with which said transparent 
protective coat layer consists of dual structure of the transparent minerals covered by said 
pattern top in three primary colors and the gap as resist-printing color fields or an acrylic 
organic coat with high crosslinking density, and the thermosetting resin of the epoxy system on 
it. 

[Claim 4] A color liquid crystal display given in any 1 term of claims 1-3 formed by the edge of 
the coloring layer which consists of said three primary colors lapping with said black matrix. 
[Claim 5] The coloring layer which was colored three primary colors by the hot printing method, 
and has a gap, and field division was carried out and was formed on the transparence substrate 
between each pixel or the pattern in three primary colors for every color, The color liquid crystal 
display further equipped with the transparent electrode formed on the black matrix which was 
filled up with the gap between said three-primary-colors patterns, and was formed, said coloring 
layer and the transparent protective coat layer formed on said black matrix, and said protective 
coat layer. 

[Claim 6] The color liquid crystal display according to claim 5 currently formed so that the 
difference of the thickness of the coloring layer of said pattern in three primary colors and the 
thickness of said black matrix may be set to 0.5 micrometers or less. 

[Claim 7] A color liquid crystal display given in any 1 term of claims 1-6 in which three primary 
colors each are formed in the coloring layer which consists of three primary colors by 1 set or 
red of yellow, a MAZENDA color, and a cyanogen color, and 1 green and blue set. 
[Claim 8] A black matrix is formed using the polymeric materials which contained the ingredient 
with low transmission beforehand on a transparence substrate. Next, apply the transparent dyed 
layer which consists of a photopolymer of a negative mold, and said dyed layer is exposed by 
tooth-back exposure using the pattern of said black matrix. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the color liquid crystal display equipped with the 
color filter to which the color liquid crystal display was started, especially the principle of a hot 
printing method was applied. 
[0002] 

[Description of the Prior Art] As an example of the color liquid crystal display concerning this 
invention, drawin g 10 shows an example of the sectional view of the conventional active-matrix 
method color liquid crystal display. As shown in drawing, lower transparence glass substrate 
SUB1 and up transparence glass substrate SUB2 are formed on the basis of the liquid crystal 
layer LC. Furthermore the gate thin film transistor TFT1 and the transparence pixel electrode 
ITOI which become the gate electrode GT, gate dielectric film AOF and GI, the semi-conductor 
layer AS, and a list from the source drain electrodes SD1 and SD2 are formed in the lower 
transparence glass substrate SUB1 side, and the laminating of a protective coat PSV1 and the 
lower orientation film ORI1 is carried out further one by one. The light-shielding film BM used as 
a black matrix, a color filter FIL (R), FIL (G), FIL (B), a protective coat PSV2, the common 
transparence pixel electrode IT02 (COM), and the up orientation film ORI2 carry out a laminating 
to the front face inside up transparence glass substrate SUB2 (liquid crystal LC side) one by 
one, and are prepared in it. The silicon oxide film SIO formed of DIP processing etc. is formed in 
both sides of the transparence glass substrates SUB1 and SUB2. Along the edge, except for 
liquid crystal enclosure opening, among the transparence glass substrates SUB1 and SUB2, the 
seal pattern SL is formed so that liquid crystal LC may be closed. A sealant consists of an epoxy 
resin. The common transparence pixel electrode IT02 (COM) by the side of up transparence 
glass substrate SUB2 is connected to the drawer wiring INT formed in the lower transparence 
glass substrate SUB1 side of the silver paste material AGP on four squares of a panel by this 
example in at least one place. This drawer wiring INT is formed in drawin g 10 by the same 
production process as the gate terminal and the drain terminal DTM which are not shown. 
[0003] The orientation film ORI1 and ORI2, the transparence pixel electrode IT01, the common 
transparence pixel electrode IT02, and each layer are formed inside the seal pattern SL. 
Polarizing plates POL1 and POL2 are formed in the front face of the outside of lower 
transparence glass substrate SUB1 and up transparence glass substrate SUB2, respectively. 
Liquid crystal LC is enclosed with the field divided by the seal pattern SL between the lower 
orientation film ORI1 and the up orientation film ORI2 which set up the sense of a liquid crystal 
molecule. The lower orientation film ORI1 is formed in the upper part of the protective coat 
PSV1 by the side of lower transparence glass substrate SUB1. 

[0004] This liquid crystal display accumulates various layers separately by the lower 
transparence glass substrate SUB1 and up transparence glass substrate SUB2 side, forms the 
seal pattern SL in a substrate SUB 2 side, pours in liquid crystal LC for lower transparence glass 
substrate SUB1 and up transparence glass substrate SUB2 from opening of superposition and 
sealant SL, closes an inlet with an epoxy resin etc., and is assembled by cutting a vertical 
substrate. 
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[0005] The i-type semiconductor layer AS of a thin film transistor TFT1 is made sandwiches 
with the light-shielding film BM which exists up and down, and the oversized gate electrode GT, 
and the external natural light and back light light stop therefore, hitting. A light-shielding film BM 
is formed in the perimeter of each pixel in the shape of a grid (the so-called black matrix), and 
the 1 -pixel effective viewing area is divided with this grid. Therefore, the profile of each pixel 
carries out clearly by the light-shielding film BM, and contrast improves. That is, a light-shielding 
film BM has two functions of the protection from light to the i-type semiconductor layer AS, and 
a black matrix. 

[0006] A light-shielding film BM is formed also in a periphery in the shape of a frame, as shown 
in drawing 10 , and the pattern is continuously formed with the pattern of the matrix section 
which prepared two or more openings in the shape of a dot. The light-shielding film BM of a 
periphery was extended on the outside of the seal section SL, and it has prevented leakage light, 
such as the reflected light resulting from mounting machines, such as a personal computer, 
entering into the matrix section. On the other hand, rather than the edge of a substrate SUB 2, 
this light-shielding film BM is stopped inside about about 0.3-1. 0mm, avoids the cutting field of a 
substrate SUB 2, and is formed. 

[0007] in addition, the liquid crystal display of the active matrix which used the thin film 
transistor — for example, JP.63-309921 A "the 12.5 mold active-matrix method color liquid 
crystal display which adopted the redundant configuration" and the Nikkei electronics, and page 
193- it Nikkei-tuna-UHIRU-publishes, and is come out and known on December 15, 1986 [210 
or ]. Although the active matrix explained in this example, since a thin film transistor does not 
exist in the color liquid crystal display which used the sault PATSUI Stead nematic (STN) liquid 
crystal of a low-priced edition, and TSUISUTEDDO nematic (TN) liquid crystal, this black matrix 
pattern BM for protection from light is necessarily unnecessary. This invention can relate to a 
common color liquid crystal display, and can be applied also in this case except a black matrix 
process. 

[0008] Conventionally, an electrodeposition process and print processes are known by the 
staining technique and the pigment-content powder method the formation approach of the color 
filter for liquid crystal displays mainly uses a phot lithography process, and the list. Among these, 
the manufacture approach of the pigment-content powder method which uses the phot 
lithography process most general to drawing 1 1 is shown. There are some which add the coloring 
agent for making it black-ization, and are formed as a BM formation process using a phot 
lithography process after spreading into the thing and the photosensitive resin which carry out 
pattern formation of the chromium metal etc. to a black matrix by the photoetching method after 
membrane formation. As a coloring pixel formation process, pattern formation of exposure and 
the development is repeated and carried out for every color of red (R), green (G), and blue (B) 
after photosensitive ingredient spreading which added the pigment particle inside. 
[0009] The cross-section structure of the common color filter formed by the manufacture 
approach shown in drawing 1 1 is shown in drawing 12 . As for the inside IT02 of drawing, SUB2 
expresses a glass substrate and BM expresses the black matrix for the pixel each colored FIL 
(R) f FIL (G), and FIL (B) in the transparent protective coat by which PSV2 was formed on the 
coloring layer in the transparent electrode formed in the color filter front face. The silicon oxide 
film SIO may not be formed depending on an application or the transparence substrate SUB2 
quality of the material. 

[0010] Usually, as shown in drawin g 12 , the structure of a color filter is the structure where the 
protective coat layer PSV2 was formed on the coloring layer FIL (R) from which the pattern 
space was separated the shape of a mosaic, and in the shape of a vertical stripe for every pixel 
or color, FIL (G), and FIL (B), and the transparent electrode IT02 was further formed on it. Thus, 
by forming color filter structure, the thermal resistance to heat treatment at the temperature of 
about 200 degrees C and the subsequent module process by the vacuum evaporationo and 
sputtering at the time of transparent electrode IT02 formation can be secured to the level which 
is satisfactory practically, and a color filter with good color reproduction nature is formed. 
[001 1] Utilization examination of the approach of on the other hand performing by putting in 
block coloring in three primary colors for the purpose of the reduction and the improvement in 
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production capacity in a manufacturing cost is carried out, and a hot printing method is one of 
them. The hot printing method applied to color printing used for a color copy, a video printer, etc. 
below is explained. A production process is shown in drawin g 13 (a), and the example of 
representation of a manufacturing installation is shown in drawin g 13 (b). A resist spreading 
process is a process which forms television paper, in this example, applies a dyeing resin layer to 
base paper, and is carrying out the laminating of the abnormality imprint prevention layer on it 
further. Ink is made not to carry out thermal diffusion of the abnormality imprint prevention layer 
to an excessive field at the time of hot printing. However, in this invention, in order to form the 
resist-printing color field prevented so that thermal diffusion may not be carried out from the 
structure of a color filter to the field where a color is excessive, the abnormality imprint 
prevention layer is not used. Next, a hot printing process colors said television paper. The hot 
printing film 2 applies a stick-proof layer to one side of base films, such as polyethylene 
terephthalate, and applies a coloring agent to another side. About the color of a coloring agent, it 
attains by the color mixture method using the three primary colors of yellow (Y), a cyanogen 
color (C), and a MAZENDA color (M). Generally two sorts of approaches are used for the hot 
printing method by the class of current coloring matter. A primary method mixes coloring agents, 
such as a pigment, in a wax, considers as a coloring matter, and is imprinted to covering variety 
entertainments the whole wax by heating. The advantage in the case of using this coloring agent 
is being able to use ordinary paper for covering variety entertainments. The second approach 
uses what was applied on the base film by using mixture of a sublimability color and binder resin 
as the ink layer 3, as shown in drawin g 13 (b). When heated, the part imprinted is a color and 
uses the sublimation phenomenon of the color by heating. The dyeing resin membrane layer of a 
macromolecule transparent as a dyed layer is needed. 

[0012] This invention's using transparence substrates, such as a glass substrate, instead of base 
paper and the approach using a wax have adopted the second approach as better approaches 
from a problem being in a heat-resistant property. Laser can also be used although the thermal 
head is used as a heating element 4. 

[0013] The example which applied the second approach of this hot printing method to the color 
filter of a color liquid crystal display Di-JIE-Harrison and — RUDO EMUSHI-cage DOFI - " — 
THE Youth OBU Thermal Die Transfer Technology FO - THE Fabrication OBU Color Filter 
AREIZU", Proceedings OBU THE Nine SUINTA-National Congress ON ADOVANSHI-ZU Inn Non 
Impact Printing Technology-ZU, 382-384 pages, 1 993 (D.) [ J.Harison and ] M. C.OIidfield and 
"The Use of Thermal Dye Transfer Technology for the Fabrication of Color Filter Arrays" and 
Proceedings of the 9 th International Congress It is indicated by on Advances in Non-Impact 
Printing Technologies, page 382-384 (1993), and the U.S. Pat. No. 5,166,126 specification. 
[0014] 

[Problem(s) to be Solved by the Invention] Although the coloring layer of the conventional color 
filter is made by the approach which made the HOTORISO process the subject as shown in 
drawing 1 1 , the production process is the cause of the maximum of a cost rise for a long time. 
Moreover, the HOTORISO process is surely accompanied by the exposure process by light, and 
is an approach which needs a mask with a high precision in connection with a pattern making it 
detailed. In order to patternize the macromolecule layer furthermore exposed, the development 
process which used the chemical of a liquid serves as an indispensable condition. Next, the 
process of the exposure described above when it was going to form three colors of red (R), 
green (G), and blue (B) as a coloring layer, and development had the problem that it was needed 
at least 3 times. Moreover, when actually used for a liquid crystal device, in order to form a 
coloring layer separately, the thickness of each color was unequal, and when the transparent 
electrode for the liquid crystal drive on a protective coat was not able to form well or held and 
assembled a counterelectrode substrate and a fixed gap through a protective coat, a transparent 
electrode, and the orientation film, there was a problem that the thickness variation of the liquid 
crystal LC between each pixel became large. It is necessary to make thickness variation of liquid 
crystal LC still smaller for a STN type liquid crystal device compared with a TN type liquid 
crystal device for an improvement of a speed of response and a viewing-angle property 
especially. For this reason, if there is thickness variation of the liquid crystal LC within a field, 
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poor color nonuniformity will arise in that part, and it will become very disadvantageous to 
stabilization of an optical property. 

[0015] It is possible by on the other hand, adopting the hot printing method using the 
conventional sublimability color as a production process, as shown in drawin g 13 (a) and drawi ng 
1 3 (b) to simplify a coloring process. However, in order to dye using the sublimation phenomenon 
by the heat of a color, when it was exposed to the elevated temperature after dyeing, the color 
carried out thermal diffusion from the coloring pattern, and there was a problem of becoming the 
cause of fading or color tone fluctuation. 

[0016] This invention is to offer a color liquid crystal display with high productivity and the high 
dependability with which it excels in an optical property and it is fully satisfied of a customer's 
demand operating-environment conditions for the purpose of suppressing the gap variation 
between IT01 and ITO(s)2 which are the transparent electrode of the liquid crystal drive which 
is adopting a hot printing method as a production process, and adopting the outstanding 
structure of a color filter, thermal resistance is raise, prevents the color mixture of a color, and 
is in each pixel to the minimum. 
[0017] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, according to 
one example of this invention, the coloring pixel in three primary colors by the hot printing 
approach was formed. It is the description that it is possible to imprint directly the data which 
did not need a mask for it since there was no exposure process in coloring, for example, drew by 
computer. A phot usual lithography techniques are adopted as other black matrices and the 
formation process of a transparence pixel electrode. On the other hand, the ingredient of a black 
matrix, a dyed layer, a protective coat, and a transparence pixel electrode is using the ingredient 
described by a commercial ingredient or the commercial open official report mentioned later. 
Furthermore vacuum evaporationo, usual sputtering, or the usual applying method etc. was 
adopted as a black matrix, a protective coat, and membrane formation of a transparence pixel 
electrode, and it has realized. 
[0018] 

[Function] Although the resist-printing color field ingredient filled up with the gap of each color 
pattern which consisted of above-mentioned means changes with thermal resistance demanded, 
it has the operation which prevents a color carrying out thermal diffusion horizontally with heat, 
and starting fading and color mixture. Furthermore, there is an operation in which it prevents 
that a color carries out thermal diffusion perpendicularly, and heat is compensated with a ****- 
proof weak spot at coincidence by covering a coloring layer with the transparent protective coat 
layer formed on said coloring layer. Furthermore, this transparent protective coat has the 
operation which covers further the coloring layer of the almost equivalent thickness formed by 
the hot printing method, and carries out flattening of the front face further. 
[0019] 

[Example] The color liquid crystal display manufactured by this invention below and its typical 
manufacture approach are explained. In addition, in a complete diagram side, the same sign is 
attached about what has the same function, and explanation of the repeat is omitted. 
[0020] (Example 1) The sectional view of the color filter side substrate by this invention is 
shown in drawin g 1 . The same notation was attached about what has the same function as the 
part shown in drawin g 12 . Although the inside FIL of drawing expresses a coloring layer, unlike 
the case where it is drawin g 1 2 , FIL (R), FIL (G), and a FIL (B) layer are colored and formed into 
the transparent dyed layer 1, field division is carried out in the part which FIL (T) is not colored, 
and it has structure which does not have the lap of each color. The flow of the manufacture 
approach of the color filter side substrate by this invention is shown in drawin g 6 . The black 
matrix BM is formed on the enveloping layer SIO on glass substrate SUB2 or glass substrate 
SUB2. In consideration of the protection-from-light effectiveness, the film of the chromium 
metal of about 800-1 200A thickness was used by this example. In addition, the multilayers of 
metal aluminum, nickel or chrome oxide, and chromium can also be used. Moreover, thickness is 
determined from the value of the permeability which may form using the photosensitive organic 
film which added the coloring agent for making it black, and is needed in that case, as a 
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commercial ingredient — the Fuji hunt company make — there are CK-5001 and BKR series by 
Nippon Kasei Chemical Co., Ltd., and all are the mixed stock of carbon, a black pigment, a 
carbon, a three-primary-colors pigment, etc., etc. Since the formation approach of a black matrix 
pattern served as criteria, such as other coloring pixel formation, since it is improvement in 
dimensional accuracy of the whole and, the phot lithography process was used. On the substrate 
which formed the black matrix beforehand as mentioned above, about 3 micrometers of 
transparent dyed layers 1 are applied on a spin coat etc., and they carry out stoving after that. 
Various things can be considered as an ingredient which constitutes the dyed layer 1 . In this 
example, the resin constituent which added the acryloyl radical with the aromatic series content 
ingredient with the photosensitivity of a negative mold as a dyed layer 1 was mainly used. 
Moreover, novolak resin can also be used as an aromatic series content ingredient, and, as for 
these photopolymer constituents, the example is shown also in JP,4-1 75753,A and JP,4- 
1 75754A In addition, it is the ingredient indicated by specifications, such as U.S. Pat. No. 
4,923,860, U.S. Pat. No. 4,962,081, and U.S. Pat. No. 5,073,534, and a polycarbonate, vinyl 
chloride, polyurethane, polyester, a polyamide, the poly acrylic nitril, the poly caprolactone, etc. 
are usable, since the pattern formation of a coloring layer is unnecessary in this example — a 
nonphotosensitivity ingredient — it can be used — the Toyobo make of polyester resin — Byron 
#200, cellulose acetate resin, polystyrene, polypropylene, polyethylene terephthalate, acrylic 
resin, etc. are usable. 

[0021] After forming the transparent dyed layer 1 on said black matrix BM, it heats partially 
through the hot printing film 2 which applied the sublimability color 3 beforehand and which 
consists of a base film of about 4-micrometer polyethylene terephthalate, for example, and the 
dyed layer 1 is colored using the sublimation property of a color. The sublimability color 3 must 
be chosen by the class of dyed layer 1 by which hot printing is carried out. In this example, a 
disperse dye, cationic dye, etc. by which the Nippon Kayaku Co., Ltd. make is marketed were 
used, as three primary colors — red — the kaya set red B or a kaya set — a scaw — let 926, 
and the mixture of kaya set yellow A-G and the kaya set blue 714, the lot which uses the kaya 
set blue 714 blue or the lot which uses the kaya set red B for the kaya set blue 714 and a 
MAZENDA color in yellow at kaya set yellow A-G and a cyanogen color was adopted green. 
[0022] Laser is also considered although the thermal head was used as a heating element 4 as a 
method of partial heating. When forming a pattern with high definition generally, the direction of 
laser is used well. The coloring layer FIL (R), FIL (G), and FIL (B) establish the field FIL (T) which 
is not colored [ transparent ] in a resist-printing color field, are divided, even if a color diffuses 
them horizontally at sputtering at the time of transparent electrode IT02 formation, or various 
subsequent annealing processes, they prevent color mixture, and in this example, they are made 
to be covered in a black matrix field. 

[0023] At this example, although the edge of the coloring layer FIL (R), FIL (G), and FIL (B) laps 
with said black matrix and is formed, its diffusibility may be large and it also needs to extend the 
field FIL (T) which is not colored [ still more transparent ] depending on the combination of the 
sublimability color 3 and the dyeing layer 1. Furthermore, in order to raise the thermal resistance 
as a color filter, a protective coat PSV2 is formed on the coloring layer FIL, Although it changes 
also with dyed material, since the sublimability color is used, decolorization takes place from the 
boundary of the coloring layer FIL (R), FIL (G), and FIL (B), and it is observed as degradation of a 
color filter in the sublimation temperature neighborhood of a color. Then, in order to prevent 
diffusion and sublimation of the perpendicular direction of a color, the protective coat layer 
PSV2 is formed on a coloring layer, various [ be / that formation of a flat front face 0.2 
micrometers or less is possible, that the adhesive property over the ingredient of the seal SL on 
which the up-and-down electrode substrate is pasted up is good / no effect to the liquid crystal 
ingredient LC enclosed ], in order to become the electrode substrate film of a liquid crystal 
device finally and to form a transparent electrode IT02, although various things can be 
considered as an ingredient of a protective coat — chemical and a physical characteristic are 
needed. In this example, what carried out specified quantity mixing of the glycidyl ether ghost of 
an amino silane deformation epoxy resin with a publication and novolak resin, novolak resin, and 
the organic solvent was used for JP,4-96920,A, and about 2-3 micrometers was applied to it. In 
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addition, the heat-curing mold resin of the good epoxy system of adhesion to glass is also 
usable. Since this heat-curing mold resin can set up heat deflection temperature highly, it leads 
also to the heat-resistant improvement in the color filter itself, and can satisfy still more 
sufficient surface smoothness also as a substrate of a transparent electrode IT02. 
[0024] In this example, a transparent electrode IT02 is formed in sputtering on a protective coat 
PSV2, and pattern formation is carried out using a HOTORISO process. In the case of an active 
matrix, the part in which a transparent electrode IT02 is not formed beforehand may be hidden 
in the center using the frame with which the opening hole opened, membranes may be formed by 
sputtering etc. after that, and pattern formation by photolithography may not be carried out. 
[0025] (Example 2) The important section sectional view of the structure of a color filter is 
further shown in drawin g 2 as an example which raises thermal resistance. As an example of a 
production process, as shown in drawin g 7 , first, spreading formation of the photopolymer which 
is the transparent dyed material 1 is carried out on a black matrix, and each pixel or the coloring 
layer pattern FIL corresponding to each color (R), FIL (G), and FIL (B) are formed according to 
the HOTORISO process after that. In this example, the photopolymer of a publication was used 
for (the example 1) as dyed material 1. That is, the resin constituent which added the acryloyl 
radical with the aromatic series content ingredient with the photosensitivity of a negative mold is 
mainly used, and it applies in [ thickness ] about 1-1.5 micrometers on a spin coat etc. In this 
example, a HOTORISO process is not repeated for every primary color like before as a dyed 
layer 1 , but the pattern of a total color is formed at once at 1 time of a HOTORISO process. A 
mosaic configuration, a vertical stripe configuration, etc. are formed corresponding to the color 
array of a color filter. As shown in dr awi ng 2 , the cross-section configuration of a pattern in 
three primary colors is formed so that between each pixel or the patterns for every color may 
prepare a gap mutually in a slot and may carry out field division. The subsequent coloring 
approach is the same as that of (an example 1). Since the gap of each color pattern is separated, 
the reason which can make thickness of the dyed layer 1 thin compared with (an example 1 ) is 
because deeper coloring is attained. Furthermore, in order to raise the thermal resistance as a 
color filter, restoration formation of the protective coat is carried out in the gap which reaches 
on a coloring layer pattern. Since according to this structure the coloring layer of each color has 
dissociated and a resist-printing color field in the meantime is filled up with a protective coat 
PSV2, it can prevent effectively the color mixture produced in horizontal diffusion of the 
sublimability color caused with various kinds of heating like the liquid crystal erector after dyeing, 
and fading [ of the coloring pattern itself ]. The process which forms a transparent electrode 
IT02 in sputtering on a protective coat PSV2 is the same as (an example 1 ). 
[0026] (Example 3) Although it set and each pixel or the coloring layer FIL corresponding to each 
color (R), FIL (G), and a FIL (B) pattern were formed, as shown in drawin g 3 , in order to heighten 
more the resist-printing color effectiveness over color mixture, the 2nd protective coat PSV3 is 
formed in the front face of said coloring layer as the transparent inorganic film or organic film 
which does not have a dyeing function at all (example 2). In this example, as inorganic film, 
although about 100A spatter of Si02 is carried out, the ingredient of the transparent electrode 
film IT02 is [ that what is necessary is to be transparent and just to be ] also usable. Especially 
although there should just be about 100A of thickness from 50A, it is not specified, and it just 
stops diffusion of a color. Although there are a spatter, vacuum evaporationo, etc. as an 
approach of forming, there is the need of choosing the approach of forming membranes at low 
temperature. On the other hand, although the ingredient of an organic system can be considered 
as an ingredient of a protective coat PSV3, an ingredient with crosslinking density high high 
comparatively has good transparency. The acrylic resin especially used as hard facing film, such 
as a plastic lens, is excellent. Moreover, the ingredient of an epoxy system can also be used in 
consideration of adhesion with a protective coat. 

[0027] After forming the diffusion prevention layer PSV3 of this color, in order to raise the 
surface smoothness between each pixel, the protective coat layer PSV2 is formed. The 
ingredient of a publication was used for the protective coat layer PSV2 (example 2). 
Furthermore, the electrode layer IT02 is formed on a protective coat layer. Although the 
approach and structure of preparing a direct electrode layer on a diffusion prevention layer are 
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also considered, if flattening between pixels is taken into consideration, the direction of the 
structure in which the protective coat layer PSV2 was formed is excellent. 
[0028] (Example 4) It excels in thermal resistance and diffusion of the longitudinal direction of 
the color of a coloring layer can be prevented by being filled up with the resist-printing color 
field between coloring patterns using the black matrix material containing an ingredient with low 
transmission. The important section sectional view of the structure of the color filter by this 
example is shown in drawing 4 . As an example of a production process, it is shown in drawing 8 . 
the Fuji hunt company make of marketing to a black matrix material in this example — CK-5001 
or the BKR series by Nippon Kasei Chemical Co., Ltd. was used. All are the photosensitive 
ingredients which are the mixed stock of carbon, a black pigment, or a carbon and a three- 
primary-colors pigment, and had the property which constructs a bridge by irradiating light. Since 
the pattern formation approach of a black matrix is improvement in dimensional accuracy of the 
whole, and since it becomes criteria, such as other pixel formation, it uses a HOTORISO process 
and forms a pattern. Moreover, by performing subsequent heat treatment, in oven etc., it can 
heat-treat and the formed black matrix can also be stabilized so that it may not deform and 
fade. Although the thickness of a black matrix was determined by the protection-fronrHight 
nature which is the optical property, it could be about 1.0-1.5 micrometers in this example. The 
transparent dyed layer 1 is applied on the substrate which formed the black matrix beforehand 
as mentioned above. The resin constituent which added the acryloyl radical with the aromatic 
series content ingredient with the photosensitivity of a negative mold is mainly used for the dyed 
layer 1, and it applies to it on a spin coat etc. The pattern of said black matrix BM is used 
instead of a mask by tooth-back exposure from the source 5 of ultraviolet rays after applying 
the dyed layer 1 , and a pattern in three primary colors at one exposure and a development 
process is formed at once. Under the present circumstances, since the dyed material 1 put on 
the outside of the outermost periphery pattern of said black matrix BM may invade into the 
effective pixel section as a foreign matter at the time of cutting of a substrate, removing is 
desirable. The gobo of the character type black frame of RO is prepared between the sources 5 
of ultraviolet rays, ultraviolet rays pass only central opening at the time of exposure, and he is 
trying for ultraviolet rays to hit near the pixel formation section in this example, so that the dyed 
layer 1 of the circumference of this may be covered. By this approach, the surrounding dyed 
material 1 was removed to forming the pattern of each color at the time of development, and 
coincidence. UV irradiation reinforcement and developing time were set up so that the thickness 
difference of the black matrix and the dyed layer 1 after development might be set to 0.5 
micrometers or less. The coloring approach of the pattern of each subsequent color is the same 
as that of (an example 1). Furthermore, in order to raise the thermal resistance as a color filter, 
a protective coat is formed on a coloring layer. According to this structure, as shown in drawin g 
4 , the coloring layer of each color is divided by the black matrix made beforehand, and serves as 
a configuration which can prevent the color mixture by diffusion of the color on the same flat 
surface. Furthermore, in order to raise the thermal resistance as a color filter, a coloring layer 
and a black matrix layer upper-form a protective coat PSV2, and a transparent electrode IT02 is 
formed in sputtering etc. on a protective coat PSV2 after that. 

[0029] (Example 5) Although considered as the process formed after it sets and a coloring layer 
forms a black matrix, it is also possible to take a reverse process (example 4). The important 
section sectional view of the structure of the color filter by this example is shown in dra w ing 5 . 
As an example of a production process, as shown in drawin g 9 , the dyed layer 1 is first applied 
in [ thickness ] about 1.0-1.5 micrometers on a spin coat etc. on a transparence substrate. 
Then, each pattern corresponding to three primary colors is formed by the exposure and 
development using usual phot lithography - Under the present circumstances, it has a gap 
between each pattern, and it carries out field division and forms. The coloring approach of the 
pattern of each subsequent color is the same as that of (an example 1). In the following process, 
black polymeric materials with photosensitivity are applied on a spin coat etc. What was shown in 
(the example 4) as a black matrix material can be used. Next, ultraviolet rays are irradiated from 
the glass substrate SUB2 side in which each color pattern was formed, and the photosensitive 
black polymeric materials of the gap of a three-primary-colors pattern are stiffened. Excessive 
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black macromolecule resin is removed using a developer after that. As thickness from the 
transparence substrate of black polymeric materials, ultraviolet-rays light exposure and 
developing time were adjusted so that a thickness difference with a three-primary-colors 
pattern might be set to 0.5 micrometers or less. Furthermore, in order to raise the thermal 
resistance as a color filter, a protective coat PSV2 is formed on a coloring layer and a black 
matrix layer. Then, the process which forms a transparent electrode IT02 in sputtering etc. on a 
protective coat PSV2 is the same as (an example 1). 
[0030] 

[Effect of the Invention] As explained above, according to the color liquid crystal display by this 
invention, and its manufacture approach, a dyed layer can be dyed by dry type using a 
sublimability color, and a production process can be simplified and shortened sharply. As a result, 
a large cost reduction can be planned. As an optical property, since the color is used, it excels 
compared with the system using a pigment, and when each thickness of each pattern section 
further in three primary colors is equivalent, can improve surface smoothness further by 
covering of a protective coat and manufactures a liquid crystal device, the gap variation between 
the vertical substrates which are the factors which influence the optical property of a 
component most can be suppressed to the minimum. As a result, variations of an optical 
property, such as contrast in a liquid crystal device, can be suppressed. Moreover, the heat- 
resistant low point which is a fault of a sublimability color can be raised by forming a resist- 
printing color field between each color pattern of a coloring layer, and covering each color 
pattern with a heat-resistant good ingredient further. 



[Translation done.] 
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Z>1ttf>. ®DI^< dt^M*LVi. ##«60re«;. d© 
MSwfeSilf^i^ffi^J;^^, d©^©ii#©^ 
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